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processors, the primary demand for this type of architecture arises from 
requirements for multi-user computers. The two primary reasons leading to 
a decision in favor of e multi -user computer are a desire to minimize the 
need for costly peripheral equipment such as hard disks and letter quality 
printers, and a need to access shared data bases, usually in real time. 

It car truly be said with today's semiconductor technology that the Central 
Processing Unit (CPU) and it's memory are the cheapest part of a modern 
data processing system. In fact, hardware in general is becoming so inex- 
pensive that the entire thrust of system' implementation is changing. Because 
software costs are now the largest part of any business computer installation 
of any size, the requirements of the software now become the prime factors in 
the design of the hardware. Thus, one of the basic design criteria for new' 
systems is to try to take advantage of an existing body of software while 
making available the benefits of a new hardware technology. 

To this end, the NET/80 and EXP/80 were designed specifically to 

support the largest body of microcomputer software available today, the soft- 
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ware which runs under the CP/M' 0 ' operating system, inis is made possible by 


scrip i 


■J icma i r. e s e a r c n . 





o. 


,ar 


on the 


ME i / SC and EXP/ 3 


.nese 


inc cc 


iiji i i ' 


cloer sc 


Ouch DU i 


2 nd flexibility. 


Of course , the NEI/BC ana EX?/SC= are not limited to these parti- 


cular software packages, there are several software vendors with CP/M 
corroatible operating systems specifically designed for this type of net- 


wo r k i n c arc h i tecture. 
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be a flexible 
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unit computer, 
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achievable by a computer is possible, if you only have enough of these compu 
working in parallel. So the last part of this discussion is a challenge to 
the user. Let us hear about your novel ano unique applications for these 
hardware building blocks. If we feel there would be enough general interest, 
we will see to it that your idea is published in an appropriate place. Let 
your imagination run free, and the world will benefit. 
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pair of I/C port addresses as seen f rqrr the raster. Toese two I/C pons 
will appear to the raster as a simple parallel port Interface through whic 
the master can communicate with the slave. While ar-.v pair of addresses ma 
be chosen, we recommend 2CH-3FH as the range for slave processors. 

Take the even numbered I/O port address and set it into the DIP 
switch as follows: 


0 

/ 



Z/jZ H 


In the above diagram, the dot implies that the switch is pushed in 
at that point, and, of course, the other half of the same switch position 
will be sticking out. Because you will always set in the even address, switch 
position 8, the LSB will always be a zero, with the top pushed in and the 
bottom sticking out. 

If you have connected an EXP/80 to this NET/80, and you desire this 
two board set to function as your 5-100 permanent bus master, simply reverse 
the setting on position 8, pushing the bottom portion of switch 8 in, while 
the top part pops out. In master mode, the slave parallel port is disabled, 
and the settino of the other seven switch positions is iqnored. 
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A0-A7 = Decode the two I/O ports selected for the parallel port 


i nterface . 

= Send data from the slave to the master, under control 
of the master. 


000- 

DO 7 

= Receive 

l H a t 3 
du t C. 

from the master. 

SOuT 
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jtput t 

imir:g signals. 

SIMP 
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PDBIN = 

input 

timing signals. 

RDY 
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Pulled low 

bv i he 

slave when it's command port is written 


to by the master. This extends the slave response time by 
about four microseconds. 


C. 02 - F r ont Panel Inter face. J2 is a four pin connector which 
may optionally be used to connect the slave to a properly designed front 
panel. The pin usage on 02 is as follows: 

1 = Ground 


2 = RESET (Switch) 

3 = Compute (NET/80, TTL Output) 
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on tne N£i/8D to z personality Dcaro, wrnch usually v-'ouic oe mounted on me 
rear panel of the £-100 mainframe. Generally, a null modem type of person- 
ality board is supplied with the NET/30, but certain other types o s personality 


ocarcs are avaiiatie as Demons. 


it is desired to run the NET /SC with no 


personality board installed, a shore piece of wire wrap wire, or some other 
connection, m ust be used to juniper J3 pin 1C to J3 pin 1. This will disable 
the serial pert RESET circuit, which otherwise would hold the NET/80 in a con- 
tinuous RESET state. Appendix A contains a reprint of the data sheet for the 
Sicnetics 2661 serial interface controller. Appendix E defines the interface 


to the personality boards, as well as the standard boards available for the 



E. J4 - expansi on Bu s Interface . One of the key design features 
of the NET/ 80 processor is the expansion bus. defined in detail in Apoendix C. 
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single ieve I interrupt on the NE i / ou dv using dcKo sty ie jumper plugs to 
connect J4-53 to 04-54 (SPIN! to IN?} and 04-51 tc 04-52 (SINtA to LCLINTA). 
Because of the wait state generated when tne master processor writes to the 
slaves command pore, the slave has about five microseconds to recognize and 
respond to an interrupt request from the master. The software in the slave 
must not re-enable interrupts for at least six microseconds, and the software 
in the master should be programmed to re-issue the interrupt if the slave 
fails to respond in a predetermined amount of time. 

The normal RESTART vector is to location 0C18H (RST 3). The 280 will 
vector to location OC38H (RST 7) if the jumper between J4-51 arid J4-52 is 
removed. If, in place of any other jumpers, you wire from J4-48 to J4-54, the 
master processor interrupt becomes a non-maskable interrupt ( N M I ) to the Z80, 
causing a vector to location 0056H. Note that no interrupt will be effective 

if the slave Z80 is locked in a wait state requesting service on the slave 
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The slave will generally use Z80 block I/O instructions (INIR 
and OTIR) to access port 8EH, allowing the transfer to proceed 
at a rate determined by the master. 
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2 = Overrun status (l=0verrun) 

1 = Mod err: Present (from serial personality board) 

0 = FP.Cr; Enabled 

The REQUEST flip/flop is general purpose in nature. It may be set or 
cleared by the slave, and may also be cleared by the master. It may have any 
function desired by the software, but will generally be used tc discriminate 
between the types o^ data being transferred across the interface (request block 
or data). The overrun status may be set or cleared by the slave software, as 
well as being set by the hardware when a data overrun is detected. Thus , the 
OVERRUN flip/flop could also be used as part of a general purpose protocol. 
However, data may not be transferred when OVERRUN is set. Modem Present is 
a signal which was designed to indicate what type of personality board was 
installed on the serial interface (Direct or Modem) , However, since the same 
signal determines whether or not a remote RESET over the serial cable is 
recognized, the actual signal condition may be more of a reflection of the 
state of that jumper selectable option than a reflection of the type of person- 
ality board in use. However, this bit may still be useful in some situations. 
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G. Pro gramm i no the NET/ 80 (Master Side) . The NET/80 appears as two 
consecutive I/O ports to the master processor. The even numbered port is the 

data port while the next higher odd numbered port is the command/status port. 

The master should never access the data port unless it is sure that the slave 
has entered it's wait state. If the slave is riot in it's wait state, 
accessing the data port will cause an overrun condition, disabling the inter- 
face until it is cleared. The section above on slave programming contains 
some suggestions for master/slave protocols. 

The odd numbered port contains bit sensitive command/si atus informa- 
tion. Reading the odd port gives the following data: 

7-4 - Unused, indeterminate state. 

3 = REQUEST is set. 

2 = OVERRUN is set. 

1 = Slave is reading, and waiting for the master to write. 

0 = Slave is writing, and waiting for the master to read. 
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this section describes the features and set-up procedures unique to the 


A. DIP Sw itch Se tting. The L ; I P switch is part of the S-10Q perman- 
ent master interface, and is therefore only functional in master mode. The 
switch is used if you have memory mapped peripherals which do not assert 
PHANTOM when they are addressed, when enabled, the switch will assert 
PHANTOM whenever the system address bus is in the selected 4K byte range. 
Closing switch position 1 (Top pushed in) will disable the comparison. If 
switch 1 is open (bottom pushed in) then switch positions 2 through 5 select 
the 4K byte block of NET/80 memory which is to be mapped onto the S-100 bus by 
asserting PHANTOM. Switch 2 is the MSB and switch 5 is the LSB, the top pres- 
sed in is a zero while the bottom pressed in is a one. 
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cif ication for 5-100 Bus Interface 
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a. The design was based upon the proposal published in the July, 
1979 issue of "COMPUTER 1 ’ magazine. The proposal has been 
modified slightly since then and still has not been adopted 
in final form. 

b. There is some desire on the part of users to be compatible 

with older devices which are not necessarily compatible with the 
standard . 

c. As of this date, every 4-lHz Z80 CPU board we have examined 
violates one or more of the timing specifications given in the 
1979 proposal. This includes, without exception, those boards 
designed by the people who loudly trumpet their support of the 
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set. (Note that the overloading on address lines A12 through A15 is not 
critical since the NET/80 boards are No Connect on these pins.) 
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4 8 Volts 



s 

4 16 Volts 



J 

XRDY 

1 OK P.U. (Not specified 
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C 

V'J 1 * 

1 OK P.U. 


6 

VI 2- 

1 OK P.U. 
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NMI* 
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A 1 4 
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data out. Depending on the mode selected, the handshaking can take place 
automatically, allowing use 0 ”' Z SO block output instructions when transferring 
data to the printer. 

Even though I/C port addresses 02H-0BH are valid, the parallel port 
is generally programmed using I/O port addresses 88F-8BH. These for I/O 
ports have the functions defined in the following paragraphs. 

First, the three pin BERG type jumper just below J3 should be set 


witn tne rmodie anc 


n ns jumoerec r or a 


CLNTRON I CS type of interf 


and the middle and right pins jumpered for 8 bit, bidirectional data. 

I/O port 88H is the command/status port for the parallel interface. 
On input, the printer status or, optionally, the 8 bits of data from the 
parallel input, are read. Note that if the data mode is being used, the 
parallel port interrupt must be wired in order to detect an acknowledge 
' 1 " t h p o 

left) the status bits have the followir 
printer supports the associated signal. 


buujta iron tne other parallel device). In the printer mode (jumper to the 
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computers over a snort distance. Assuming a NET/30 and 
computer, both wired for 8 bit data transfers with the jumper 
to the right, all that would be necessary would be to wire the 
and STROBE” of each computer to the input data and acknowledge of the other 
computer. Normally in this configuration, the acknowledge would cause a 
parallel port interrupt in the receiving machine to start a data transfer. 
However 9 the protocol must be designed to resolve a dispute when both computers 
want to talk at the same time. or. have an ability to initiate hi direct ion a! 
transfers so that an incoming acknowledge not only responds to the last data 
byte sent, but also flags the availability of a new data byte from the other 


computer . 


'he pin conf i duration of J3 is as follows: 


p I m 


1 or 0 


P T r.i 
r I is 


i or u 


STROBE 

GND 

DO0 

GND 
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20 
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OPTIONAL 

On Tf ( -j ' 

or PR- SENT (4 ) 

No Connect 
POWER ON (5) 
DEMAND ( 6 } 


NOTE: Numbers in parentheses indicate the bit for data input 

(0-7) when used for a general purpose interface. 


lx cans ion Bus 


'"ace. This connector is cabled to 


t (IT 


NET/80 processor board which is associated with this EXP/80. Nothing prevents 
additional boards from being hooked into this same cable, except for design 
considerations involving functionality and signal loading. See Appendix C 
for a description of the expansion bus. 

F. EPROM Option. The basic NET/80 is shipped with a preprogrammed 


2S123 PROM in IC socket 

U51. This 

PROM 

i s 

good for 

a own 

loading a 

m the master into the si 

a V 6 . In C d. 

ses 

•.'her 

0 the NE 

T/fiO i 

s to 

the master processor, or 

where dice 

nostics. 

monitor 

progr 

ams, and 

e desired, the PROM may 

h) g r proved 

f rom 

U5i 

on the 

slET/SC 

and 


replaced with an EPROM on the EXP/80. There are^acceptable types of EPROM, 
with the installed type selected by the jumper area between J3 and J4. This 
jumper area consists of two six pin BERG type jumper areas, each with a 
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Se sure that you have removed 1)51 on the NET/ 30 before installing an EPROM, 
and vice versa, oe sure you install U 5 1 if you remove the EPROM, 

G. interrupts. Tne selectable interrupt options consist of eight 
inputs into the 9519A Priority Interrupt Controller, olus the Z 80 non-maskable 
interrupt line. There are 19 possible inter root, sources, arc nothing prevents 
the user from using wire wrap wire to achieve any desired interrupt confi- 
guration. However, with a little planning, BERG type jumper plugs should be 
usee for most or all interrupt selections. 

The interrupt jumper area consists of 30 pins in a block above pin 1 
on the EXP./ 30. The lavout is as follows: 
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10 tne microccrppurer. 


The 2361 contains s baud rate ceneralor 
which can be programmed io either accept 
a r external clock or to generate internal 

caud rates car. be selected o'ce: pr scram 
control wfien operating in the internal ciock 
mode. Each version of the tiP Cl (- 1 , -2. -3) 
has a different set of baud rates. 


r v e v e r 

* Full or half dup ; ex ocerabon 

* F oily com p at I b i e- w i » r» 2 3 bO CPU 

* TTl com r-cb : b»€ irput?. and m. 

t «- c. f e d 

* 3 open c " a : r; K* OS cotojis can i-t wire- 

C Red 

* SiriaJe 5V pc-^er supply 

* No system crock secojred 

* 2 Z • z ? ? n crifi! in- i:r*£* package 

APPLICATION'S 

* Intelligent terminals 

* Network processors 

* Front end processors 

* Remote data concentrators 

* Com peter to com, outer inns 

* b c r . a p e r r o t, e r a I s 

* B.'SYNC adaptors 

ORDERING CODE 



f~\ Tne EPCI is constructed using Signetics 
i r -channel eHicor, pate oe-pie! ion load tech- 

nology arid is packaged in a ?6-p;n DIP. 


FEATURES 

• Synchronous operation 

5 to S- bit characters plus parity 
Single or double SYN operation 
internal or external character 
synchronization 

Transparent or non-transparent mode 
Transparent mode DLE stuffing (Tx) 
and detection (Rx) 

Automatic SYN or DLE-SYN insertion 
SYN, DLE and DLE-SYN stripping 
Odd. even, or no parity 
L oca 1 or remote maintenance loop Lack 
mode 

Eaud rate: oc to 1M bps (IX clock) 

• Asynchronous operation 

5 io 8-bit characters plus parity 
1, IV, or 2 slop bits transmitted 
Odd, even, or no parity 
Parity, overrun and framing error 
detection 

Line break detection and generation 

False start bit detection 

Automatic serial echo mode (echODiex) 

m ode 

Baud rate: dc to 1M bps (IX ciock) 

6c to B2-SK bps (16X dock) 
dc to 15.625K bps !64X clock) 


PACKAGES 

Ceramic DIF 
Elastic DIP 


266 1-11 
2661-21 
- 266 1-31 


361 - IN ) 
36 - 2 K , 


; 2661 
! 266: 

266 1 - 3N I 


COMMERCIAL RANGES 
- 5 V 5V T A = 0 C to 70- 


See table 1 for baud rates 


Dee jgtDie • io r tauc rates. 


PIN DESIGNATION 


PIN NO. 

SYMBOL 

27,28.1, 

1 1 

2,5- 6 

Dc.-Dp 

2 1 

RESET 

12,10 

AO-A- 

13 

H > W 

1 1 

CE ; 

22 

D-Sn j 

24 

DTR 

23 

RTS i 

17 

CIS 

1 6 

DCD 

16 

TxEMl -'b?CHG ! 

o 

! TxC.XSYNC | 

2d 

RxC/BKDET 

19 

TxD 

3 

RxD 

1 5 

TxRDY 

14 

RaRdy ; 

or, i 

BRClK 

26 ; 

Vcc j 

4 1 

6ND I 


NAME AND FUNCTION 

I 

I £-bi! cats bus 
Reset 

Jriierr.a! reg-ste’ seiect lines 

A i: h d of write command 

Chip er.i-bie input 

Data set ready 

Data terminal ready 

Reouest to send 

C'(-a r ic send 

Data carrier detected 

Trahi.rr.itter empty or data set cr 

Transmitter clock external SYN! 

Receiver clock /break detect 

Transmitter data 

Receiver cats 

Transmitter ready 

Receiver ready 

Ground 


| TYPE 



I/O 


i 

i 

I 


e 


C 

i / C 
I/O 
O 
f 

c 


! 


o o 




BLOCK DIAGRAM 

The EPCI consists of six major sections. 
These a re the transmitter, receiver, timing, 


Table 1 BAUD RATE GENERATOR CHARACTERISTICS 
2661-1 (3RCLK - 4. 915.2MHz) 


opera' ion control, modem control and 
SYN/DLE control. These sections communi- 
cate with each other via an internal data bus 

MR23-20 

EAUD 

RATE 

ACTUAL 
FREQUENCY 
16X CLOCK 

PERCENT 

ERROR 

DIVISOR 

and an internal control bus The interna! data 

0000 

50 

C.8kHz 

~ 

6144 

bus interlaces to the microprocessor data 

000 1 

75 

1.2 


4 096 

bus via & da : s bus. buffer. 

0010 

1 10 

1.7596 

-0.01 



D0 1 1 

134.5 

2 152 

- 

2 264 ! 

Operation Control 

0 1 00 

150 

2.4 

- 

2048 

This iunctiona! block stores configuration 

0101 

200 

3.2 

- 

1536 

and operation commands from the CPU and 

0110 

300 

4.8 

- 

1024 

genf-rates app-opnaie signals to various in- 

Oil 1 

600 

9 6 

- 

512 

ternsl sections to control the over si! device 

1 000 

1 0c>0 

1 6.5329 

G. 1 96 

292 1 

operation. It contains read and write Circuits 

1001 

1200 

19.2 

- 

256 i 

to permit communications with the 

1010 

1800 

26.7438 

-0.1S 

171 

microprocessor via the data bus and con- 

1011 

2000 

31.9168 

-0.26 

154 

tains moce registers 1 and 2, the command 

1 100 

2400 

38.4 


128 

register, and the status register. Details of 

1 101 

4800 

76.6 

- 

64 

tecisier addressing end protocol ere pre- 

1 1 10 

9600 

153.6 

- 

32 

seated ir, the EPCI program, mine section of 

1111 

19200 

307 .2 

- 

1 6 


f 

V 


RFC 


4 





tabie V 




T n e ‘i ■' c rsf.-'Ti i* 3 1 ? r a c f- pt s pa raise! data from 
the CPU. corivens il tc; a serial bit stream, 
inserts tbs apD f oph&ie characters or bits 

data on tne !>■ D eutput pin. 

Modem Control 

Tne modem control section provides inie r - 
feeing for three incut : igr.Lii arid three out- 
put signals used io- "handshekirrp'' arid sti- 
lus indication between tne CPU &r,cs 2 
modem 


SYN/DLE Control 

This section contains control circuitry and 
three 5-bit registers storing the S'YNl, 
SYN2, and DIE characters provided by the 
CPU. These registers are used in the syn- 
chronous mode of operation to provide the 
characters required for synchronization, idle 
fill and data transparency. 


A ‘ U R 



- t ! ; r~> 
-- L J U 

i r ', 1.1 ' cv 

r :1 H CENT 


V.P23-20 

PATE 

1 6 X Cl CCK 

ERROR 

2 i v • S D R 


4 5.6 

0 . 4 : -'f r-tC 

C 005 

(JOE 

■1031 

r. r - 

G C 

- 

0 1 4 4 

C'/- ■_ i r 

76 

1.2 

- 

4 096 


1 10 

i : , i95 

-0 01 

2 7 s 

r - 1 Qg 

1 34 5 

2.16 2 

- 

' Mb 4 

! 0 ' 

1 f'O 

2 4 


2-048 

0 1 1 c 

200 

4 c 

- 

1024 

on i 

500 

9 6 


5 1 2 

1 0 QC 

1200 

1 9 . 2 

- 

2 56 

1 JO * 

1500 

26.7 4 3c 

-0 IS 

\ 7 i 

* 0 1 c 

200C 

2 : 9 '55 

-0.26 

1 54 

1 0 1 1 

24 00 

oh 4 

- 

126 

1 TOO 

4 630 

76 5 

- 

64 

1101 

9000 

1 r 3 6 

- 

22 

1 1 10 

19000 

307.2 

- 

16 

1111 

00400 

614 4 

- 

6 

2551-3 (ERCLK 5. Of 

188MHz) 





ACTUAL 




BAUD 

FREQUENCY 

PERCENT 


MR23-20 

RATE 

1 6X CLOCK 

ERROR 

DIVISOR 

ooo: 

50 

C.6KK2 

- 

f 336 

0001 

/ o 

1.2 

- 

4 224 

0010 

110 

1.75 

- 

2380 

00 1 1 

134.5 

2.1523 

0.016 

2255 

0 1 00 

150 

2 4 

_ 

2112 

o 

o 

300 

4.6 


1056 

0110 

GOO 

9 6. 

- 

526 

0111 

1 200 

IS. 2 

~ 

264 

1 ono 

1 600 

p£. e 

- 

176 

o 

O 

2000 

32 06 1 

C.253 

156 

1010 

24 00 

334 

- 

132 

10 1 1 

3600 

57.6 

- 

86 

1 100 

4 800 

76.6 

- 

66 

1 101 

7200 

1 15.2 


44 

1 1 1C 

9600 

153.6 


33 

i m 

19200 

316 e 

3.125 

16 

‘vOTl 
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--.'■t i v : ; o woros. 


paiaiiei c t' 


mar 

; hres, 10 tne 


EPCI are valid and that the 
specified ty the R W. A . gnc 


The ?6€ 1 it condticnec to receive data 
when tne DCD input iow arc the RxEN bit 
i r '= cc. arid recisier tree if. the. asyn- 


j 6,7 .6,5, 
! 2.1.28,17 


ie 


commands. data and status between EPC! : 
and tne CPU Dp. is the least oemf cant bit; 
D ’7 the no't « ■g-.tficant bit 

This output if ir.fe tor a; Teem of status 
register bit SRO When low. it i r* :i‘ cates : 
tnat the transmit cats holding register | 
(THR) is ready to accept a cats character 
from trie CPU It goes, high when the data ! 
marshier is loaded This cutout is vaiid 
only when the transmute' if enabled. It is j 
an open drain output which can be used as 
an interrupt to the CPU. 

This output is the complement o' status 
register bit SRi. Wnen iow, it indicates 
that the receive data holding register 
(RHR) has a character ready lor input to 
the CPU. It goes high when the RHR is read 
by the CPU, arid aiso when the receiver is 
disabled. It is ar. open drain output which ' 
can he usee as an inierrub! to ine CPU. j 

This output is the complement of status 
register bit ER2. When low. it indicates 
that the transmitter has completed serial 
• cation cf the iast character loaded by the : 
CPU or that a change of state of the DSR j 
or DCD inputs has occurred This output ! 
goes high when the stalus register is read \ 
by the CPU, i! the TxEMI condition does 
not exist. Otherwise, the THR must be 
loaded by the CPU tor this iine to go high, it 
is an open dram output which can be used 
as an inlt-rupi to the CPU. 


tc low ,ma; k to spade) nansmon cf the start 
bit on the RxC, input iine If a transition is 
detected, the state of the RxD line Is sam- 
pled again after a delay of ot, e-half of a bit 
time II RxD is now high, ;ne search for a 
vaiid star: bit is begun , gain If RxD is stili 
iow. a vp.iic start bit is assumed and the 
receiver continues tc- sample me input i ne 
at one bit time intervals until the proper num- 
ber of data bits, tne parity bit. and one stop 
hi' have beer. assE-mbled. The data are then 
transferred to the receive cate holding reg- 
ister. the RxRDY bit in the status register is 
set. and the RxRDY output is asserted. If the 
character length is less tear. 8 bits, the high 
order unused bits in the holding register are 
se! tc zero. The parity error, framing error, 
and overrun error status bits are strobed 
into the status register on the positive going 
edge of RxC corresponding to the received 
character boundary. If the stop bit is 
present, the receive- wiii immediately begin 
its search to' the next start bit It the stop bit 
is absent (framing error), the receiver will 
interpret a space as a start bit if it persists 
into the next bit time interval. I! a break con- 
dition is detected (RxD is low for the entire 
character as web as trie stop bit), oniy cine 


character as 




si } will be transferred to 


turn to a high condition before a search tor 
the next start bit begins. 

Pin 25 can be programmed tc be a break 
defect output by appropriate retting ot 
?.'.R27 !.'R24 If sc. a detected break, will ^ 

Refer to the bieak ceieciior, fir , png diagram. 
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^ALS 


i ,'C 


= ve* c ; :»ck. !• v 


. ' :■■■: - s a’e used 

-rr.rti :Kf:ver C''OCK 


r 


RxD 


TxD 


DSR 


j DCD 


CTS 


)TR 


RTS 


19 


ie 


24 


23 


! ; 0 


I 

O 


r j e ; r 


:iock 


r ; t " r:..f'C ezve of tne 
Ke ve? cock is pro- 

re' dock. 1 ; <.-»‘err.a! 
programmed. I.-ms ;-\: 
the rsie at which, the. chc^gcre' 
ted Its frequency is IX 
baud rare, as programme 

: a!<;nc f ope o* the doc*. 

e r C * C c k is pr core '.".ed, 
be a iX 'iGX clock cu’pu- o 
jenn synchroriiratiori input. 

Serial data input to the receiver. "Mark 
high, "space" is. iovs 

Serial data cutout from tne- irartsmitte 


1 6 >: ciock 

s u'.ojt controls 
:c:e r is tiansmit- 
16X or 64 X the 
> by mode regis- 
changes on tne 
!: vans- 

ed, this, pin can 
external 


is 


/. Held in 
itfer is dis- 


i rr. a r k ccnc-oon writ Hire- ;r{ 

\ abied 

j Genera! pu r pose input which car, be used 
[ for data set ready or rmc indicator condi- 
j tion. Hs complement appears as status 
; register bit SR?. Causes a iow output on 
! TxEMT'DSCHG when its sieie changes if 
j CR2 or CRO = 1. 

| Data carrier deted input. Must be low in 
i order for the receiver to operate. Hs com- 
j plement appears as status register bit 
| SR6. Causes a iow outout on 
j TxEMT/DSCHG when its stale changes if 
\ CR2 or CRO = 1. If DCD coes high while 
j receiving, the PxC is internally inhibited 
! dear to send input Must be low in order 
j for the transmitter to operate If it goes 
j high during transmission, the character in 
j the transmit shift register wil! be transmit- 
I ted before termination. 

Genera’! purpose output -which is the com- 
plement of command register bit CR1. Nor- 
mally used tc indicate data terminal ready. 
General p;urpose output which is the com- 
plement of command register bit CR5. Nor- 
mally used to indicate request to send. If 
the transmit shift rec'Ster is not empty 
when CRS is reset (1 to G). then RTS will 
cr Mgr one TxC time oner the last serial 
bit is transmitted. 


NOTE 


onttr. Li:C^’frC 


. I Kve short ciicc:-. p y ~tt*ctior; max C t ~ lOOpF. C.;tyuss ^rome 
•itciior c' a i ere v v ■■.t o h'jh c>r e one pui.'ed lens 


f-n. tier; is programmed, the fust cha-ac;e r 

Per tor the S -'N DE ! CT p.- is oc set C;ne'- 

'Nett that ir- •< . ■ f ' : c- SVKvS VN 1-SVN2 
will n;. 1 r ■ .e y ■ c: nr . i at , o n . ) vV'ien syn- 
chronization has b-„er achieved, the £PC! 
c o -"i i i n u p i tc r s i — ij ! t cr.aracters c nc 
transfer them tc the- hc'dinc register setting 
tr-e Rx.RDY states bit and a.' • e-t-r.c the 
E-ROY ct tec east- :<rt c crift. -a c;e r is 
i-ft-isie-rec The f E as- OE status bits, are 
set as. approp’.ate Partner teceip! Of trie 
appropriate SYN sequence sets the SYN 
DETECT status bit. II the SYN stripping 
mode is commanded. SYN characters are 
not trar sferted to the holding register. Note 
tha- the SYN characters used to e* tallisr, 
iret.a sy nchr c :r i : : a r e not transferred to 
the holding register jr any case 

Externa! jam synchronization can he 
achieved via pin 5 fcv appropriate setting of 
MR27-MR24 When pin 9 is an XSYNC input, 
trie interna! SYNl. SYN1-SYN2, and DIE- 
SYNl detection is disabled Eacn positive 
going signal on XSYNC will cause the re- 
ceiver to establish synchronization or the 
rising edge ol the next RxC pulse. Character 
assembly will start with the RxD input at this 
edge. XSYNC may be lowered on the next 
rising eoge o! RxC This external synchroni- 
ra'ion will cause the SYN DETECT status bit 
tc DC set until the r-atus register is read. 
Reier to XSYNC timmc ciagram. 

Transmitter 

The EPCI is conditioned to transmit oats 
when the CTS input is low and the TxEN 
commsnc register bit is set Tne 2661 indi- 
cates to the C P U that it can accept a cr,a r - 
ecier for transmission by setting the TxRDY 
sta ! us bit and asserting ine TxRDY output. 
When the CPU writes a character into the 
transmit data holding register, these condi- 
tions are negated. Data are transferred from 
the holding register to the transmit shift reg- 
ister when it is idle or has ct •••; tec trans- 
mission o' ine previous cha>scier Tne 

Tries, one full character time c-t buffering is 
pro.-ioed. 


sitjnaiics 
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resumes when the CPU i cacs £ r-ew C’;a r ac- 
ter iMG tne holding register. The *: arisrr^te- 
car be f o * ctd f o c u \ p u t £ c o r ■ 1 i ■ ■ u us • o w 
(BREAK) condition by setting the send 
b r f , ci k corns snc b > i \ i w » ~ • ~j > / f i : g h . 

In the synch' onous mode, when tne 260 is 
initially ccnditionfed to transmit, the T».D out- 
put remains high and tne TxRDY condi-.lon is 
asserted until tne f r r si t chare si e’ 10 be- aos- 
milted (usually e S YN characier; is loaded 
by tne CPU S.bsepuen: to tms a cin-.ine- 

extra bits (oilier than parity, it commanded) 
are generated by the EPCI unless the CPU 
fails to send a new character to tne EPC! by 
the time the transmitter has completed 
sending the previous character Since syn- 
chronous communication does not show 
caps between characters, the EPC! asserts 
TxEMT and emomatically "fills" the cep by 
transmitting SYNts, SYN1-SYN? doublets, 
or DLE-SYN1 doublets, depending on the 
state of MR 16 and MR17. Normal transmis- 
sion of the message resumes when a new 
character is available in the transmit cats 
holding register. It the SEND DIE bit in the 
command register is true, the DIE character 
is automatically transmitted prior to trans- 
mission of the message character in the 
THR 


EPC! PROGRAMMING 

Prior to insisting data corn muni cat ions, the 
2 66 1 operational mode must be p r o - 
crammed by performing write operations to 
the mode and command registers In addi- 
tion, if synchronous operation is pro- 
grammed, the appropriate SYN/DLE regis- 
ters must be ioaoed. The EPCi can be 
reconfigured at any time curing program ex- 
ecution. A flowchart of the Iniialization proc- 
ess appears ir. figure 1. 

The internal registers of the EPCt are 
accessed by applying specific signals to the 
CE. R/W, A-j and Aq inputs. The conditions 
necessary tc address each register are 
shown in labie 4 

Tr-e SYN1, SYN2, and DIE registers are 
accessed by performing write operations 
with the conditions A-j = 0, Aq = 1, and 
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O' wv'.ie ome raison 

Tne ? 5" $ t j f ■ o ; o r to* mats fi r €* o ur~ rTi c; r ;z ftC 

2 C £-*.!i€r f'itr Cfe?;i?rfi' ootrrouonas c r.«s : c* Cl G r • 
: r. : C S Of the EPCl. wh>it V:6 C Orvj m< a rid recis- 
it>r controls the o at io" within this basic 
framework. The EPC; jr.d»ca*es ifs s:a:us ir. 
fne status register. Trtese ?eois;ers are 


c^'-a'ec wner, £ r,: 


: S e r . : ;evj 


f.'otie Register 1 (l.'.EI) 

Table £ illustrates Mode Register t. Bits 
Mrl 11 and MR 10 select the communication 
format and baud rate multiplier 00 specifies 
synchronous mode and IX multiplier IX, 
16X. and 64X multipliers are programmable 
for asynchronous format. However the mul- 
tiplier in asynchronous fornr.a: applies only if 
the externa! clock input option is selected 
by MR24 c MR25. 

MR IS and MR 12 select a characte r length 
o' 5, e, 7 or 8 bits. The character iengtr 
does not include the parity bit, i! pro- 
grammed. ano does not include the start and 
stop bits ir, a synchronous mode, 

MR '4 controls parity generation. If enabled, 
a parity bit is added to the transmitted char- 


hits (I' IX Mac rate is ; • • ; r. 1 £ 

M-;i7 = l, ano SYN* SYN? is amc when 
MM7 = c !* ir-.e ttanspa-en: root- is s. eci- 
f-edcyMRfh DLE-SVN'i c ar r-Ch- ;-,.vac- 
1&- fii. ! arc SYN c->c: hut the ~ a pyn- 

z‘ .'s-recter sync When transmuting, a DLE 
c aiacter ir. t.ne its nsmi: hoi car: ret. «vil: 
C: use a second DLE character »t : t trens- 
m it ted This DLE stuffing eliminates the soft- 
ware DLE compare ar c stuff or. each bans- 

c. r r-.a-.d ( C r, 3} is ac : . - v.hsr. a DuE is 
iot.deb into Thin. on.y one add hona' DLE wit' 
be transmitted Also, DLE stopping and DLE 
detect (with MR 14 = o) are enabled 

Tne bits ir. the mode i-o- 't : a*'echng char- 
acter aosembiv a-nc o sassembly (MR 12- 

active receive transmit operation) The 
cr.aracte- mode rc-t.fsier affects both tne 
transmitter and receiver, therefore ir, syn- 
chronous mode, changes shouic be miaoe 
only in half duplex mode (RxEN = 1 o r 
TxEN = 1. but not both simultaneously = 1) 
in asynchronous mode, character changes 
should be made when RxEN and TxEN=0 or 
when TxEN = 1 and the transmitter is mark- 
ing m half duplex mode (RxEN = 0). 


tf: - ; <•: r-‘ me 

1 1 Ul-< ) 


U. 4 , : .n4 j 


l.'.r ; ; t.'R, 


r.' -.23-20 a-e oor.'t caret; ri -. xit-maf clocks 
a.e se'ectec (MR25-MR2* = 0) The individ- 
ual rates are given in table 1 

MR24 ME. 2' select tne . r arc transmit 
ter tc table 6 


Command Register (CR) 

Table 7 "••-•strates the cr.rr.mard register, 
rids CRO (TxEN) and CR2 (RxEN) enable or 
disable the transmitter anc rece.ver respec- 
tively. A 0 to 1 transition of CRO force? start 
bit search (async mode) or hunt mode (sync 
mode) on the second RxC rising edge. Dis- 
abling the receive’ causes R.xRQY to go 
high (inactive). If tne transmitter is disabled, 
it will complete the transmission of the char- 
acter in tne transmit shift register (if any) 
prior tc terminating operation. The TxD out- 
put will tnen remain in the marking state 


Table 5 MODE REGISTER 1 (MR 1) 


MR 17 

MR 1 6 

M.R15 

MR 14 

MR 13 MR"* 2 

MR 11 MR 10 

S y n c ■' A s y n c 

Parity Type 

Parity Control 

Character 

length 

Mode end Baud 
Rate Factor 

Asvnc: Stop Bit Length 
00 = Invalid 
Ot = 1 stop bit 
1C = 1m stop bits 
11 = 2 stop bits 

C = Odd 
1 = Even 

0 - Disabled 

1 = Enabled 

OC = 5 bits 
01=6 bits 
10 = 7 bits 
11=6 bits 

OC = Synchronous IX rate 
01 = Asynchronous IX rate 

10 - Asynchronous 16X rate 

11 = Asynchronous 64X rate 

Sync: 
Number of 
SYN char 

C = Double 
SYN 

1 = Single 
SYN 

Sync: 

Transparency 
Control 
C = Normal 

__ ^ 
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TxC r. x.C Pin 9 


F ;n 2 5 


0 >00 

b 

b 

r X V 

r~. y w- 

.DJv 

O0C 1 

E 


TxC 

i>; j 

| •? QQ -j 

0010 

i 

t 

‘X 

RxC 

j 1010 

00 1 l 

1 

1 

IX 

IX 1 

101 1 

0 ' 00 

c 

E 

TxC 

RxC 

1 1 00 

c;i 01 

E 

1 

TxC 

* £ X 

i 10 1 

0 1 1 0 

1 

E 

'£>: 

RxC i 

1110 

0111 

i 

1 

i5>: 

IcX 

1*11 
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Table 7 COMMAND REGISTER (CR) 

! CR? CP.6 i CRS i CR4 ! CRi ! CS2 

i ; ( : 

] P fcf C. £; » V e 

Request j ! j Control 

To Send Resfel Error Sync ' Async fRxzbi) 


! OL = I ' ' n , c . . C‘i c ‘ r ‘no: 
j 01 -■ Apyric: 

Au’. omalic 
echo rtiooe 
S-ync SVN end /or 
DIE strip; T-; rrioof 
10 = l oca.: \ozi back 
j 11 - People ir:p cao. 

! Send DLE 
j 0 - Normal 
j^i = Sene DLE 


Gv’.pL’ high 

one ciocK time 
otter T xSR 
s e r i£ ; 17 si ton 
Fo>ce RTS 
col put low 


R'-se: 
error iio< 


; r o: ct ir&Y. 
i 0 =- Nor ma- 


ir steius register i 1 = Force break 
(RE, OE. PE -DIE | 
detect) > 


( 

:■ Cm*- ■b:\-c Moat 


CRI CRO 

T; b'-. r, mil 

Data Terminal Control 

ready 



= E 


hie 

Die j 


! 




Table 8 STATUS REGISTER (SR) 


SR7 PR6 

SR5 

SR4 

SR3 

SR2 

SRI 

SR0 

Data Set } Data Carrier 







Ready Detect 

FE 'SVN Detect 

Overrun 

PE . DLE Detect 

TxEMT DSCHG 

RxFtDY 

7 x E D Y 

0 = DSR input i C = DCD input 

Async: 

0 = Normal 

A sync: 




is high is high 

0 = Normal 

1 = Overrun 

0 = Normal 

0 - Norma! 

C — P 8 C tf i V B 

0 = Transmit 

1 - DSP input ; 1 - DCD input 

1 = Framing 

Error 

- Parity eiror 

1 = Change in 

holding 

holding 

IS iow IS low 

E rror 



DSP. Of DCD. or 

regisje- empty 

recisier busy 





transmit shift 

• -• Receive 

1 - Trfthsmit 





register is 

no :v c ff-gtsre* 

h.T.mnc register 

[ 

! 




empty 

ha? cat 8 

€ mpfy 

i 

Sync: 


Sync: 




j 

0 — Normal 


0 = Normal 




j 

1 ~ SVN 


' = Paritv error or 




! 

detected 


DLE rfr-K-vec 




high) while TxRDY and 7*~l. 

17 will go high 

In asynchronc 

us mods, eetiin 

2 CRS w'il! data 

hc-iainn rec-^i^r 

Since this is a one 

inactive). If fne receiver is d 

‘sabied. it will 

force- and hole 

tne TxD ouipu* Ic 

w (spacing time 

command, CRS dc 

)es not have to be 

erminate operation immediet 

ely. Any char- 

condition) et th 

e end of the curre 

nt transmit* reset by software. CRS 

should be set wher 

icier being assembled will be neglected. A 

fed character 

Normal operation resumes entering and exiting fra 

nsparent mode ano 

J to 1 transition of CR2 will ir 

iiiaie start bit 

when CRS is 

ieared. Tne TxD 

line wifi qo tor e 

! DLE — non-DLE cf 

erecier sequences 

earch (sj^ync) o r Hurt- mode 

(sync). 

tvgh to? si lea 

st one bi; time, be 

fore begin- 





ring irans-mis? 

ion of the next c 

barecier in 



CR l (CIS; sr.o CRS {87 

S) contra' the 

the trh norni* c 

h ; £ h c d i n c r r- p ; s 

e;. ir syn- ' '• 

no CRa c i; 'j ■- o s * b 

& - in the 

3TR and RTS outputs. Dais at the outputs 

chrcncu s mo a 

e, if.-tiing CRf ceases the srsi: 

s !< Sister {SR3. S 

74, and SR5) to be 

ire the logical complement of the register 

transmission c 

f the DLE register contents c,ea 

ec This is £ one L 

be command. Tig re 

iate. 


prior tc- sending the ch siscter in the transmit <s nc 

internal !a!ch for ;r 

.is bit. 
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t;Pu: 
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P, if i 


c . r , r . _ . ; 1 -. : r r-,i r 



die s-nc'i 

OLE 6YNC1 

3 

dir' t-Ct 

Second character afie- 

Reserve’ C sac-e. o r uK4 ~ 1 i 

JL 

tr-.a D - - C R 2 

Ci.fr t -e i ,-i:d 

r- f.! V SRS r.-n r ext T r.RDY ; 

w 

p, ~ r)0 

L .. , ._ .... 1-v c 

\ - .r-c. 


t'- c: ' r '~oe 

:tE^«eoe«.frP! if 


e 

in o' L.b h sync 
nose 

a:; s v ngi 

First SYNC 1 o‘ pair 

7 - 

Baud r « i e* 
ve* Si ions 

Tnree 

One 

8 

7er.mir.8te ASYNC 
Uci-IMTI-; sior. 

Forcp RTS) 

Reset CR5 in response to 
TxRDY changing from 0 tc 1 

Reset CRO when ixEMi 
goes irorrt 1 to 0. Then reset j 
CR5 wnen T>BMT pees horn ! 
C tc I 

9 

E't.vjk detect 

Pin 25 


10. 

Stop bit searched 

One 

Two 

1 1. 

E xternal jam sync 

Pin 9 : 

No 

12 

Dst= bus timing 

Improved over 2651 

— 

13 

Cate bus Olivers 

Sin* 2.2 r TiA 
w' ouf ce — 00 u A 

Sink 1 6mA 

Source IQOuA i 


NOTES 

1 f-f^G UK*(j ior P.X.C 

2 Jril^rpBi BRG ttfrtid lor TxC. 


When CP. 5 (RTS) is set, the RTS pin is 
forced low and the trsnsmi' serial iogic is 
enabled A 1 to 0 transition o! CR5 will cause 
RTS to go high (inactive) one TxC time after 
the iast serial bit has been transmitted (if 
the transmit shift register was no! empty). 

The EPCI can operate in one of four sub- 
modes within each major mode (synchro- 
nous or asynchronous). Tne operational 
sub-mode is determined by CR7 and CRB. 
CR7-CR6 ~ 00 is the normal mode, with the 
transmiiter trio receiver cpe'siing indepen- 
dently in accordance with the mode and sta- 
tus register instructions. 


1. Data assembled by tne receiver are 
automatically pieced in the transmit hold- 
ing register end retransmitted by the 
transmitter on the TxD output 

2. Tne transmitter is clocked by the receive 
clock. 

3 TxRDY output = 1. 

4. Tne TxEMT/DSCHG pin will reflect only 
the date set change condition. 

5. Tne TxEN command (CRO) is ignored. 

in synchronous mode, CR7-CR6 = 01 places 
the EPCI in the automatic SYN DLE strip- 
ping mooe. Tne exaci action taken depends 
on the setting o! bits MR 17 end MR 16: 




In asynchronous mode, CR7-CR6 = 01 
places the EPCI in the auicrr.stic echo 
mode. Clocked, regenerated received date 
are automatically directed tc the TxD line 
while norma! receiver operation continues. 
The receiver must be enabled (CR2 = 1), but 
the transmitter need not be enabled. CPU to 
receiver communications continues normal- 
ly. but the CPU tc transmitter link is dis- 
abled. Only the first chsrscte’ of a break 

high, until the next valid start is detected. 
The following conditions are irue while in 
automatic echo mode: 


1. In the non-transparent, single SYN mode 
(MR17-MR16 = 10), characters in the 
data stream matching SYNl are not 
transferred to the receive data holding 
register (RHR). 

2. In the non-transparent double SYN mode 
(MR17-MR16 = 00), characters in the 
dais stream matching SYNl, or SYN2 if 
immediately preceded by SYNl, are not 
i'ansferred tc the RHR. 

2. in transparent mode (MR IS = 1), charac- 
ters in the cats sheam maichlriC DL.E, or 
SYNl it immediately preceded by OLE, 
are not transferred tc the Rh'R. However, 






ignored 


Additions 1 requirements to operate in the id- 
ea' r c i o p back mode are feat CRO (TxEN), 
CRl (DTE) fci-.c CE5 ;E~ S) must tc- set to 1 
CE 2 (RxEN) ir - g n : - r d by the EPC: 

Trie second die gnostic, mode is tne remote 
icop tack mode (CS7-CR6 = 11). In this 
mode: 


1 . Date assembled by the receiver are 
auromsircaly c ; seed ir the Hi-smi: hold- 
ing register and rfetrarismitied by the 
transmitter on tne TxD output. 

2. Tne transmitter is crocked by the receive 
clock. 

2 No data s'6 sent tc the local CPU but the 
error status conditions ( p E. CE. PE) are 

set 

4 Trie RxRDY. TxRDY. and T xtr/1 ,’DSCHG 
outputs a-'fc held high. 

5. CRl (TxEN) is ignored. 

6. All other signals operate normally. 

Status Register 

Tne data contained ir. the status register (as 
shewn in table 6) indicate receiver and 
tiar= rr.ittef conditions and modern, cate set 
status. 

SRO is the transmitter ready (TxRDY) status 
bit. It, and its corresponding output, are valid 
oniy when the transmitter is enabled. It equal 
to C, it indicates that the transmit data hold- 
ing register has been loaded by the CPU and 
trie data has not been tf ansferred tc the 
transmit shift register If set ecus! to 1, it 
indicates that the holding register is ready 
tc accept data from the CPU. This bit is 
initially set v* men tne transmitter is enabled 


this bit is set, tne TxRDY output pin is low. In 


crrrnnttnc 


11 



U * • 


£ 


cm it-: tl.fc r: re„ •- : hro :s 

oe read by ‘.he C ;:, U l‘ eoua! to 



t-hr.;.rr:i;,Mon of a character and nc new 
chfe racier has. been iceaed into fhe transmit 
data holding register. Note that in synchro- 
nous mode this bit will be set ever though 
tne appropriate “fill" character is transmit- 
ted Txci.fT v.:! rot go cCt've urr. st i-ast 
ore cr.arecifer has o.een tifcnsm.tted. it is 


ff'j.sie:. Tne 


7 > E N 


l! 




loaded into RKR. wst-r. Ir.e receiver is dis- 
at> ; ed, or by e reset error CC. remand. CR4. 


Tne overrun error stains bit. SR4 . indicates 
that the previous character loaded into the 
receive holding register w as not read by tne 
CPU at the time a new received character 
was transferred into it. This bit is oieared 


/ 



when tne s/atus regime: is rs ad by ine CPU 
in the syfiChronoirs mode. 


SRC and SR7 reflect tne conditions of the 
DCD arid DSR inputs :e= pect : ve!y. A icw in- 
put sets Mrs corre scon cine status bit. tne a 
high input c-fa-'S it. 


ABSOLUTE MAXIMUM RATiMGS 1 

PARAMETER 

Operating ambient temperature* 
i Storage temperature 

j All voltages with letoeot to ground 


RATING | UNIT 

o to -f-70 ; °c 

65 to -r 1 5C j “C 

0.5 to -* 5.0 | V 



DC ELECTRICAL CHARACTERISTICS t a = o°C to A 70 ‘C. v cc = 5 . 0 V ± 5 % ^ t 


1 

1 PARAMETER 

1 

TEST CONDITIONS 


LIMITS 



Min 

A 

-a 

Max 

UNIT 

V 

i 

V|L 

V|H 

Input voltage 

Low 

High 


2.C 

i 

j 0.6 

1 


Output voltage 





V 

v OL 

Low 

‘OL = £-2mA 



0.4 

i 

v OH 7 

High 

Iqh = -400mA 

2.4 



i 

i 

l,L 

Input ieekege current 

V !N = 0 to 5.5 V 



10 

uA j 


3-state output leakage current 





m a 1 

Ilh 

Data bus high 

v O = 4.0V 



10 


'LL 

Data bus low 

V D = 0 45V 



1C 


; CC 

Power supply current 




150 

mA 


O APmCI t A NCE! T a — 25 °C, Vqq = OV 


PARAMETER 

TEST CONDITIONS 

LIMITS 

UNIT 

j Min ; 

! Typ 

Max j 

! Capacitance 


i 



dF 

| C|n Input 




20 i 


! c OUT Output 

it = 1MH; 



20 1 

i 

Cl/O Input /Output ! 

Ur.rTiO-.su'eo pins lied is g-c.-nc 



P P ; 



Nctes to liowir.g p&ge 


5 


^ i*- . 

Hit 


as 


12 




( 


AC F* FC7 

RiCAL CK A F.ACT^R:S-nCS_ 

t A = A-C tc - ' C V cc - t I". - 

i. * t i . 



— 


r ■ E '■ E R 

7 Jr ST C C ; - G : 7 1 0 N S 

i • n 

Typ 


!.. s; »iT 


R s e ! 


: - .-.qp. 



n e, 

; Cl 

C'*V2 *r.' 5bie 


250 

- -- -- 



1 S 

A 2 '! 6 ’ r b f: \ b £ 


10 




* 

A hoi C 


10 




ire 

R »V c. cT.tr o'- i frtup 


1 f ■ 




'CH 

r./W hold 


10 




'DS 

Data setup lor write 


1 50 




1r)H 

Drtic Odd fo' wste 


c 




tpVC, 

R* C £ ; C f-et’JO 


000 




; hi XH 

R> - ciis ricic 


c c. r, 




'dd 

:=:t c tirr.e fo- r=ao 

C;_ “ 1 50pF 



2 DO 

ns 

! df 

Dfcts bur licet mp tirr.e for read 

C^_ = 15-OpF 

i 


100 


'-CEO 

CE to CE delay 


j 600 





Input dock frequency 





l.fHz 

■£RG 

Baud ; c:e frfct-ereior 







tT&t 1-1.-2) 


1.C 

4.9152 

*r sr- 2 0 ^ 


‘ERG 

Brouc- r cl e *r r, er&tor 







12561-3) 


i 1.0 

5.0688 

5.0738 


f R/T 

TxC or RxC 


| dc 


1.0 



Ciock width 





, 

ns 

'BRH 5, 

Eaud rale high (2661-1.-2) 


75 



I 

i 3RH 5 ' 

Baud rate high (2661-3) 


7C 




! BR!E 

Baud rate low (2661-1,-2) 


75 



| 

! brl 6 

Baud rate low (2661-3) 


, 70 




'R/TH 

TxC or RxC high 


\ 4 B0 



1 

fR/TL 

TxC or RxC low 


1 480 




'TXD 

TxD delay from tailing 


j 





eege of TxC 

C = 1 50pF 

| 


650 

ns ! 

*TCS 

Skew between TxD changing and 


; 





tailing edge of TxC output b 

C[_ = 1 50pF 

i 

0 




NOTES 

i Stresses above those listed under Absolute Maximum Retires may cause permanent 
camepe tc tne Device This it b stress feting omy end functional operation o? the device 
at these or 8* any other condition above those indicated in the operation section of this 
soecificehon is net implied 

2. F o' cr>e r 6’ing a' elevated temoe'etui es.. the device must be derated Lasec or -* 150 D C 
maj ; murr. junct ion temperat u> e and tnerr-al resistance o? 60* C 'W (ur.ct'Or. to ambient 
00 c-erfrm>c package) 

3 This product incuioes circuitry s;. ecihr.a My oes.pr.ed to: the r-reiect'or of mi infernal 
devices »<orr- the (iurr.apmg efie:::t o! er t essivt- static charge. No- erheiess. i! is 
suggested that conventions! precautions be laser- to avoid applying any voyages 
larger than the rateo maxiime 

A r nr a met era are valio Over operating temperature range unless othe'wse specified. 

E Ali voltage. measurements ere referenced to ground All time measurements e»e at the 
bC'+. »«ve! tor input? (except igp iM and fgg^) and at 0 8V end 2.0V to-' outputs input 
ievc ; » ‘v.-:n; tetv.eer. C *\ end 2 <V. with g pans;:. or time of ?Cr- < maximum. 

6 Typical values are at 425*0. typi:a: supply voltages and typ.ca ! process r>g param- 
eters. 

7. :> c .'. y, F.xRDY arid TxrMl ■' 5'SCHG outputs &'e open cram. 

£ Parameter apples *>hen mierr.al transmitter clock is used 

S. Unoe: test condition? o! 5 0685 MH? fgpjQ (2561-3) and A 9152 MH: f £ qQ (2 661-1,-2). 
! 6RH ant * l ERL ^sfcsured at V,^ end respectively. 
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NOTES 
A = Start bit 
E - Stop bit 1 
C - Stop bit ? 

D = TxD 'T.aikmp CPnditiOf 

TxEMT Jo* s' the l-t-gir.rung at J.'tf las* Cr.:t Oil. o\ r, per.-ly iy er,st»ec at jr>t L-rC>or:.nc o: sr»c i'&n'y bx. 
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MtSJVWG SI C* BTT 
DETECTED SET ft BT^* 


note 

* t? 1 r\t- step It. is present tr>& s;art t:.’ Srarch 
w certmence i~'~eriibteiy 


BREAK DETECTION TIMING 



1ST DATA BIT 

Sampled 


I 

J 



iCm n~ PxD !S m.;,k io>.r:it HiSri TC l 0* i«. t k;;t ion. 
Bft Cur !► UADt fPxD LOW} 



M'SVNC. STC* BIT DETECTED. STT EE B.C 
0-- BBF. ACTIVATE hx&DY. SET B*D£7 PIN 

BxD INPUT - - B.SP UNTU A MAP* TO SPACE THAWSiUO. OCCURS. 
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i DBO — D57 (Da 'e Bus, Input-'Outf.ut) 

The eight bidirectional cate bus signals are used to trans- 
fer information between the ArriRmSA and the system data 
bus. The direction of transfer is controlled by trie SACK, 
and RD input signals Fro- ramming and control in- 
to, mat ion are written into the device; status end response 
data a re output by it. 

CS (Chip Select. Input) 

The active low Chip Select input enables read anc write 
operations on the data bus. Interrupt acknowledge re- 
sponses ere not conditioned by CS. 

; RD (Read, input) 

i The active iow Read signal is conditioned by CS and indi- 
1 cates that information is to be transferred from the 
A.m95l9A to the data bus. 

VVR (Write, Input) 

The active low Write signal is conditioned by CS and indi- 
cates that data bus information is to be transferred from 
the date bus to a location within the Am9o19A. 

C D (Control Data, input) 

The CD conti oi signal selects source arid destination loca- 
tions for data bus read and write operations. Data read or 
write transfers ate made to or from preselected internal 
registers or memory locations. Control write operations 

Cl uO — IREQ7 {interrupt Request, input) 

The interrupt Request signals are used by external de- 
vices to indicate that service by the host CPU is desired. 
IREQ inputs are accepted asynchronously and they may 
be programmed for either a hioh-to-low or iow-io-high 




AmC ;9A, it veil, accept 1, 2, 5 or 4 SACK pusses; one re- 
sponse byte is transferred per pulse. Trie first IACK purse 
causes r election cf the highest priority unmasked penning 


PAUSE. (Pause, Our put! 

The active : ow Pa-.se signal is used to coordinate interrupt 
ret ponses with data bus and control timing. Pause goes 
' . o v. v.-ten the fust IACK is received and remains iow until 
r,ir t. c es , o v* : ' s externa system car, use nause tc stretch 
ins atiu-cw t-eef c y c : e sric aliov*. tne centre, timing to au- 
tomatically adjust to the. actual priority resolution delays in 
the interrupt system. Second, third arid fourth response 
bytes do not cause Pause to go low. Pause is an open drain 
output and recto ' e? an external puliup resistor to VCC. 

£0 (Enable Out, Output) 

The active high EO signal is used to implement daisy- 
chained cascading of several Am9519A circuits. EO is con- 
nected to the El input of the next lower priority chip. On 
receipt of an interrupt acknowledge, each EO will go inactive 
until it has been determined that no valid interrupt reouest is 
o and, no on tnat chip. If an active request Is present EO 
remains iow. EO is also held low when the .master mask bit is 
active, thus disabling eh lower priority chips. 


El (Enable In, input) 

The active high E. signal is used to implement daisy- 
chained cascading of several Am251SA circuits. E! is con- 
nected to EO cf the next higher priority chip. It may also be 

When El is low IACK inputs are ignored. El is internally 
pulled up to VCC so that no external puliup is needed when 
Ei is not used. 


G::;T (Group !.' r . : - ,-pt Output) 

i n u uioii p rn.er: up. c uipur Sions. indicates the, s, .east 
one unmasked interrupt request is pending, it may be 
programmed for active high or active iow polarity. Wnen 
active iow. the cutout is open drain and requires an ex- 



c 



j in addition, individual T.'R cits may be set or cleared tv 
; the CPU. A reset function wit set ail eight mask bits, dis- 
| sbling all requests. A mask bit tbs: is set does not disable 
: the IRP, and an IREC that arrives while a corresponding 

mask bi; is set will cause an interrupt late' when the mask 
1 bit is cleared. Only unr- : -ec interrupt inputs tan Gener- 
ate a Group interrupt output. 

Response Memory: An 8 x 32 read write response mem- 
! ory is included in the 4-T.S519A. It is used to store up to 
, four bytes of response information fo' esen of the eight 
interrupt request inputs. Ai: pits in the memory are pro- 
| grammebie, allowing any desired vector, opcode, instruc- 
| tion or other data to be entered. The Am9519A transfers 
j the interrupt response information for the highest priority 
j unmasked interrupt from the memory to the date bus 
: when the IACK input is active. 

j Auto Clear Register: The 6-bit Auto Clear register con- 
tains one bit for each IREO input and specifies the operat- 
ing mode for each of the ISn bits. When an auto clear bit 



Mode Register: The 8-bit ‘.'ode register controls toe 
operating options of the Arr.95 1 3A. Figure 2 sl ows the bit 
assignments for the Mode register. The five lew oncer 
mode bits <0 through 4; are loaded in paraMe; by cot- 

'See Figure 4.) The Mode register cannot be reap out o>- 
rectiy to the cats bus, but Mode bits 0, 2 and 7 are eva able 
as part of the Status register. 

Command Register: The 8-bit Command register stores 
the last cotr.manc entered Depending upon the com- 
mand opcode, it r nay inmate Internal actions or prec tnc’- 
ticn the part tor subsea cent data bus transfers. The 
Command register is loaded by executing a write opera- 
tion (WR 01 with the control location selected (CD = 1 ), 
as shown in Figure 3. 

Byte Count Register: The length in bytes of the reset;’ se 
associated with each, inierruot is inbepencentiy program- 
med so that different interrupts may have different length 
responses. The byte count for each response is stored in 
eight 2- bit Byte Count registers. For a given interrupt the 
4m9519A will expect to receive a number of IACK pulses 
that equals the corresponding byte count, and will hold RIP 
low until the count is satisfied. 
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inter rupts a re used to improve system throughput ana re- 
sponse time b\ elirninating heavy dependence on 
software polling p r ocedures. interrupts allow externa 1 de- 
vices to asyrich'cr-Dus'V modify the inst ruction sec.ience 
-, p-oprarr being executed, in systems with muirpie :n- 
... rupts, vectoring car further improve performance bv ai- 
I lowing direct ioentification of the interrupting device and 
i its associated service routine. The A.mScISA Universal inter- 
rupt Controller contains, on one chip, ail of the circuit r\ 
necessary to detect, prioritize and manage eicn* vectored 
interrupts. It includes many options and operating mooes 
l that permit the design of sophisticated interrupt systems. 

| Reset 

\ The reset function is accomplished by software command 
or automatically during power-up. The reset command 
may be issued by the CPU at any time. Interna! power up 
circuitry is triggered when VCC teaches a predetermined 
threshold, causing a brief internal : eset puise. In both 
j cases, the resulting interna! state of the machine is that ail 
j registers are clee red except the Mask register which is 
set. Thus no Group Interrupt will be generated and no in- 
; terrupt requests win be recognized. The response memory 
and Byte Count registers are not greeted by reset. Their 
contents after power-up are unpredictable and must be 
established by the host CPU duiing initialization. 

I Operating Sequence 

brief description o' a typical sequence of events in an 
eratrng interrupt s ystem wiii illustrate trie general interac- 
r.:: among the host CPU, trig interrupt controller arid the. 


Trie Anr-rugg controller is initialized by the CPU in 
order to customize its configuration and operation tor 
the application at hand. Both the controller and the 
CPU are then enabled to accept interrupts. 



2 One i o’ wore or me rte-rypt recces', 'll',; to tree 
controller become; active indicating that per, petrel 
equipment is asking for se- vice. The controliet asyn- 
chronously accepts and latches the tequest(s). 

3. If the recuest is masked, nc- furthe r action takes place 
If the .request is not msskec, a Group interrupt output 
is cc r. crated by the controller. 


4. The GINT signal is recognized by the CPU which nor- 
mally wil’ complete the execution of the current in- 
struction, insert an interrupt acknowledge sequence 
into its instruction execution stream, ano disable its 
internal interrupt structure. The controller expects to 
receive one or more SACK signals from the C p U during 
the acknowledge sequence. 

5. When the controller receives the IACK signal, it brings 
PAUSE low and selects the highest priority unmasked 
pending reouest. When selection is complete, the RIP 
output is brought lov. and trie first byte in the response 
memory associated witr. trie selected request is output 
on the data bus. PAUSE stays low until RIF goes low. RIP 
stays low until the last byte of tne response has been 
transferred. 


I 


i 


6. During the acknowledge sequence, the IRF bit corre- 
sponding to the selected request is automatically 
cleared, and the corresponding ISr bit is set. When the 
!SR bit is set, the Group interrupt output is disabled until 
a higher priority request ar: ives or the ISR bit is cleared. 
The ISR bit will be cleared by either hardware or 
software. 


/. b a hicner priority request arrives v.’e -r tne cu-rent re 

the CPU has its interrupt input enabled. If ackncwieoged, 
the corresponding hi one- priority ISR bit will be set and 
the requests nested 







The Pause output may be used by the host CPU to ensure that 
proper timing relationships are maintained with the Am9519A 
when SACK is active. The IACK pulse width required depends 
on several variables, including: operating temperature, in- 
ternal logic delays, number of interrupt controllers chained 
together, a 'id the priority level of the Interrupt being acknow- 
ledged. When delays in these variables combine to delay 
selection of a request following the failing edge of the first 
IACK, the Pause output may be used to extend the IACK 
pulse, if necessary. Pause will remain low until a request 
has been selected, as indicated by the falling edge of Rip. 
Typically, the interna! interrupt selection process is quite 
fast, especially for systems with e single Ar:9S'3A and Pause 
will consequently remain low for only a very brief interval 
and will not cause extension of the IACK timing. 




moo? has El connected to EO so that in rm.lhchip Intemupt 
systems me pohec chip is functionally removed from the 
priority hierarchy. 


V' ode bit 3 specifies 'he sense of the G.'.NT cu'put. '.Veer, 
active high polarity is selected the output is a vac state 
configuration. For active low polarity, the output is oaen 
drain and requires an external pull-up resistor to provide 
tf,e high logic level. The open drain output allows wi r ed- 
or configurations with other similar output signals. 

‘■'ode bi: c specifies the sense of the IREC inputs. When 
active low polarity is selected, the IRR responds to failing 
edges on the request inputs. When active high is selected, 
the IRR responds to rising edges 

Vobe bits 5 and 6 specify the register that will be read on 
subsequent cata read operations (C.-D = C, RD =• 0). This 
preselection remains valid until changed by a reset cr a 
cc mrrand. 

Mode bit 7 is the master mask bit that disables all request 
inputs, it is used to disable all interrupts without modify- 
ing the !MR so that the previous IMR contents are valid 
when interrupts are re-enabled. When the master mask bit 
is low, it causes the EO line to remain disabled how). 
Thus, for multiple-chip interrupt systems, one master 
mask bit can disable the whole interrupt structure. Alter- 
natively, portions of the structure may be disabled. The 
state of the master mask bit is available as bit S3 of the 
Status reo'eter. 


Programming 

After reset, trie Am9519A must be initialized by the CPU in 
order to perform useful work. At a minimum, the master 
mask bit and at least one of the IMR bits should be en- 
abled. if vectoring is to be used, the response memory 
must be loaded; if not, the mode must be changed to a 

ter if, c.;c? r to establish the configurator, deeded for the 
application. Then the response memory and byte count 
will be leaned for those recues; levels that will be in use. 
Finally, tr.e master mask bit and at leas; portions of the 
I MR wil' be enabled to allow interrupt processing to pro- 
ceed 
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